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(54) A single resist layer lift-off process for forming patterned layers on a substrate 

(57) A single resist layer lift-off process for forming 
patterned layers on a substrate, wherein a post-soak 
bake is used to control the extent to which chlorobenzene 
penetrates the resist layer. A post-metallization bake can 
also be employed to improve lift-off of the resist layer. 
The process of the present invention provides the resist 
profile with increased overhang length and the sidewalls 
of the resist profile with a negative slopa Such increased 
overhang length and negative slope prevent metalliza- 
tion of the sidewalls of the resist, and thus facilitate more 
rapid removal of the resist during lift-off. 
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Description 

The present invention relates to a single resist layer 
lift-off process for forming patterned layers on a sub- 
strate. The process provides a patterned resist layer hav- 
ing improved resist profile overhang and negative slope 
in the skJewalls of the resist profile, which collectively 
increase production yield and reduce production time 
and expense. 

Lift-off processing is often referred to as an "additive" 
process in contrast to the more typical use of a photore- 
sist mask where the areas of desired metallization are 
protected and the undesired areas are left exposed and 
etched away using appropriate chemicals, in a lift-off 
process, the substrate is covered by photoresist every- 
where except in areas where the metallization is desired. 
The metal is then added, covering the entire substrate 
with the metal sitting on top of the photoresist and in con- 
tact with the substrate in the open areas. The photoresist 
is subsequently removed lifting the unwanted metal away 
from the substrate, leaving behind the desired metal pat- 
tern. 

The impetus for the lift-off process was the need to 
pattern metal lines on substrates where the use of chem- 
ical or plasma etching is either undesirable or incompat- 
ible with the process or materials involved. An example 
of this is in the processing of GaAs substrates. Typical 
metallization schemes require the use of a metal com- 
posites to form contacts and transmission lines. Typical 
metals used are aluminum, gold, nickel, chromium, plat- 
inum, tantalum, titanium and others, where the required 
contacts may use two or three layers of these metals in 
some combination. Etching these metals would require 
very harsh chemicals that would severely attack the 
GaAs substrate and degrade the performance of the 
device. 

The other primary need for lift-off processing is when 
tight line width control is required. Typically, a wet chem- 
ical etch is isotropic in nature. Due to processing related 
deviations, metal films typically have thickness variations 
across the wafer. Film thickness variation requires the 
wafer be "over etched" in order to assure that complete 
etching has occurred. This translates into line widths 
being reduced when the isotropic etch works under the 
resist mask. The most severe case occurs where the film 
thickness is at a minimum. Because the lift-off process 
depends only on the control of the photoresist, line width 
is maintained independent of metal thickness or varia- 
tions in the etch process. 

The lift-off process was first introduced as a "brute 
force" processing technique. The idea was to deposit a 
thin metal coating 3 (-0.2 Jim) over a thick (-2 \irvt) pho- 
toresist pattern 2, and then force the metal to make a 
clean break as shown in Figure 1. Unfortunately this ide- 
alized process is not practical. First the process requires 
the metal to be delivered normal to the surface of the 
substrate 1. The best approximation to this situation 
would occur in an evaporator. The metal "melt" is kept in 
a water cooled crucible inside an evacuated chamber 



(typically in the 10~ 6 to 10~ 8 Torr range) where an elec- 
tron beam is directed via a magnetic field to impinge on 
the metal surface, heating the metal in a controlled man- 
ner. Due to the elevated temperature of the metal melt, 

5 a vapor pressure is created allowing the metal atoms to 
diffuse throughout the chamber, as if from a point source. 

If the substrates are suspended at a sufficient dis- 
tance, and aligned tangent to the parabolic curve of a 
dome, the metal atoms tend to arrive normal to the sur- 

10 face. In reality, certain constraints tend to limit the reali- 
zation of this phenomena. Wafer surfaces tend to be 
quite large, ranging from 3 to 8 inches in diameter, so 
only a small portion can be tangent to the required curve. 
Practical considerations also tend to limit the source to 

is wafer dstance to under a meter with machining toler- 
ances and quality control in the assembly of commer- 
cially available equipment, all making an ideal 
evaporation impossible to achieve on a production scale. 
In reality what happens is the metal is delivered to 

20 the substrate at an angle (Fig. 3), and thus the metal will 
build up on one of the walls of the photoresist as shown 
in the SEM photographs of Fig. 2a and 2b (Fig. 2b being 
magnified photographs of each end of Fig. 2a). When 
the photoresist is subsequently removed, this buildip 3a 

2$ can remain, a condition known as "winging" or "wing tip" 
(Fig. 3). Winging metal tends to curl, but remain con- 
nected to the deposited metal layer, to short adjacent 
linesof the metallized pattern, reducing yield (Fig. 4). Still 
other metallization schemes tend to be worse. Sputter- 

30 ing, which is more conformed than evaporation and 
chemical vapor deposition of metallic films, will com- 
pletely cover the photoresist and impede its removal, if 
the photoresist overhang profile is poor the deposited 
metal will adhere together with the photoresist sidewall 

35 making it difficult to perform lift-off and resulting in rough 
metal line quality. 

The second major obstacle to the brute force 
approach is the resist profile itself. Because photolithog- 
raphy is an optical process, it is subject to optical con- 

40 straints. The light (board band or monochromatic) will be 
absorbed as it passes through the resist layer causing 
the top of the film to receive a higher dose of energy than 
the bottom, thus making the top layer of the resist more 
soluble in the developer. This produces resist profiles 

45 that instead of being at right angles to the substrate, form 
more rounded profiles, larger at the bottom and smaller 
at the top, defined as a positive slope as shown in Fig. 5a. 

In addition to absorption, diffraction also plays a sig- 
nificant role in creating positive slope in the sidewalls of 

so the resist profile allowing the light to spread out and 
expose a larger area at the surface of the resist. Diffrac- 
tion effects become greatest when the mask is not in 
physical contact with the resist, a typical requirement in 
order to avoid damaging the mask and the wafer. As the 

55 gap between the mask and resist increases, the profile 
becomes quite rounded (Fig. 5b) and resolution is 
reduced. 

In order to bypass these limitations and develop a 
controllable, repeatable lift-off process, a variety of proc- 



3 



EP 0 708 372 A1 



4 



esses have been developed in order to modify the posi- 
tive resist profile or to develop complex double- or triple- 
layered structures whose primary goal is to create an 
overhang or undercut profile. IBM, in the summer of 
1980, introduced the first single resist layer lift-off proc- 
ess that employed resist profile modification. See M. Hat- 
zakis et al.. "Single-step Optical Lift-Off Process". IBM J. 
Res. Develop.. Vol. 24, No. 4, July 1980; R. Halverson et 
al., The Mechanism of Single-Step Lift-off with Chlo- 
robenzene in a Diazo-Type Resist," IBM J. Res. 
Develop.. Vol. 26, No. 5, September 1 982; and Q. Collins 
et al.. "Process Control of the Chlorobenzene Single- 
Step Liftoff Process with a Diazo-Type Resist", IBM J. 
Res. Develop.. Vol. 26, No. 5, September 1982. 

In the IBM process, the positive photoresist is 
exposed in the usual manner and then soaked in an aro- 
matic solvent, typically chlorobenzene. It is known that 
the penetration of the solvent into the resist, which 
defines the depth of the overhang profile, is controlled by 
the soaking time, solvent content after soft bake, devel- 
oper concentrations, temperature and impurities in the 
chlorobenzene. See JP 60-32047 and Chem. Absi 103- 
62591. During development of the resist, the previously 
exposed areas of the resist, where penetrated by chlo- 
robenzene, tend to dissolve slower than the unpene- 
trated areas. Thus the unpenetrated resist is over- 
developed, resulting in an undercut resist profile, shown 
theoretically in Fig. 5c. 

The IBM process is shown in flow diagram form in 
Fig. 6. Although this process has been widely adopted 
in industry, in production it is very difficult to control. Tight 
process controls must be observed during soft bake, 
soak, development and exposure. A small variation in 
any one of the many variables present in each of these 
steps will result in reduced production yield, increased 
production time and increased production expense. 
Additionally, when the resist is exposed before the chlo- 
robenzene soak, different regions of exposed and unex- 
posed resist have different solubilities to the 
chlorobenzene. Consequently, it is difficult to diffuse the 
chlorobenzene uniformly over the surface of the resist 

Other perhaps more significant problems with the 
IBM process is that the length of the resist profile over- 
hang is insufficient and the sidewalls of the resist profile 
have positive slope (i.e., they curve into the resist) as 
shown in Fig. 5c. These problems result in metallization 
of at least part of the sidewalls of the resist (Figs. 2a-2b). 
Such sidewall metallization also leaves wings (3a, Fig. 
3) of metal which short adjacent metal lines of the depos- 
ited pattern. Such sidewall metallization (Figs. 2a-2b) 
also (i) inhibits contact between the acetone and the 
resist during lift-off and (3) anchors the resist to the sub- 
strate. Accordingly, it can take up to 8 hours for lift-off to 
be completed. 

It is an object of the present invention to provide a 
process which ameliorates the problems associated with 
the prior art (IBM) process. 

It is another object of the present invention to provide 
a process that forms a resist profile having improved 



overhang length and negative slope in the sidewalls of 
the resist profile (i.e.. the sidewalls of the resist profile 
extend outwardly from the base of the resist to the open- 
ing in the resist). 

s The process of the present invention comprises the 
steps of depositing a single resist layer on an upper sur- 
face of a substrate to form a resist/substrate preform; 
subjecting the resist/substrate preform to a first heat 
treatment to adhere the resist layer to the substrate; 

10 immersing the resistfsubstrate preform in a bath of aro- 
matic solvent; subjecting the resist/substrate preform to 
a second heat treatment; exposing portions of the resist 
layer in the shape of a pattern; developing the resist layer 
to remove exposed portions thereof and form a patterned 

is resist layer wherein openings are provided through the 
resist layer to the upper surface of the substrate; applying 
a layer of deposition material on the patterned resist layer 
and through the openings therein to form a desired pat- 
tern of material on the upper surface of the substrate; 

20 and immersing the substrate, with the patterned resist 
layer and deposition material formed thereon, in a sol- 
vent bath to lift-off the patterned resist layer, with the dep- 
osition material formed thereon, while leaving tee pattern 
of material on the upper surface of the substrate. 

25 The present invention will be explained in greater 
detail below with reference to the attached drawings. 

Fig. 1 shows an idealized fift-off process; 
Figs. 2a and 2b are SEM photographs showing a 
30 substrate with a resist layer and metallization layer 
formed thereon; 

Fig. 3 shows a realistic lift-off process; 
Fig. 4 is an SEM photograph showing shorting of two 
lines of a metallized pattern by a wing extending 
35 from one line to the other; 

Figs. 5a-5c show prior art resist profiles; 
Fig. 6 shows a flow diagram of a prior art lift-off proc- 
ess; 

Fig. 7 shows a flow diagram of the lift off process of 
40 the present invention; 

Fig. 8 shows a graph of resist profile overhang length 

vs. chlorobenzene soak time; 

Fig. 9 shows the resist profile resulting from the lift- 
off process of the present invention; 
45 Figs. 10a and 10b are SEM photographs showing 

the resist profile formed by the process of the 

present invention; 

Figs. 1 1a and 1 1b show the resist profile and depos- 
ited metal layer formed by the process of the present 
so invention; 

Figs. 12a and 12b show the line quality of the met- 
allized pattern formed by the process of the present 
invention. 

Fig. 13 also shows the line quality of the metallized 
55 pattern formed by the process of the present inven- 
tion; 

Figs. 1 4a and 14b show the resist profile formed by 
the prior art process of Fig. 6; 
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Figs. 1 5a and 1 5b show the resist profile and depos- 
ited metal layer formed be the prior art process in 
Fig. 6; 

Figs. 16a and 16b show the line quality of the met- 
allization pattern formed by the process of Fig. 6; 
and 

Fig. 1 7 also shows the line quality of the metallized 
pattern formed by the process of Fig. 6. 

Fig. 7 is a flow diagram showing the general process 
steps of the present invention. The process begins with 
a standard solvent cleaning of the substrate 1 . A specific 
application of the process of the present invention is in 
the formation of metallized layers on integrated optic 
devices. In such a case, the substrate can comprise a 
transparent material such as GaAs or LiNb03. 

A resist layer 2 is then formed on an upper surface 
of the substrate 1 and subjected to a soft bake to adhere 
the resist to the substrate and control the thickness of 
the resist layer 2. The soft bake can range in temperature 
from 80-100°C for about 10-30 minutes, but is preferably 
performed at about 90°C for about 20 minutes. 

The entire substrate and resist layer (resist/sub- 
strate preform) is then soaked in an aromatic solvent, 
preferably chlorobenzene, for about 5-25 minutes, pref- 
erably 10-20 minutes, more preferably about 15 minutes. 
Since the resist layer contains novolak resins formed by 
a condensation reaction, the molecular weight dispersrv- 
ity of the resins is very broad, ranging from 30 to 2000. 
When soaking the resist coated substrate in the aromatic 
solvent the low molecular weight resins and photoactive 
components are preferentially removed. The absorption 
of the aromatic solvent at the top surface of the resist 
also retards dissolution of that resist in the developer 
solution, and thus contributes to providing increased 
overhang in the resist profile. That portion of the resist 
layer which is not penetrated by the aromatic solvent 
retains its original solubility. 

During the aromatic solvent soak it is difficult to con- 
trol the depth to which the solvent diffuses into the resist 
layer. Fig. 6 shows the change in overhang length 
dependent upon chlorobenzene soak time. In accord- 
ance with the present invention, a post-soak bake is 
employed after the aromatic solvent soak to control the 
cfispersion of aromatic solvent into the resist layer. More 
specifically, after the entire unexposed resist/substrate 
preform is soaked in the aromatic solvent, the post-soak 
baking step is performed to remove any residual solvent 
in the resist This baking step thus prevents any further 
undesired in-diffusion of aromatic solvent into the resist 
layer. The aromatic solvent thus diffuses into the top layer 
of the resist forming a consistent induction layer, which 
in turn provides a more pronounced resist profile over- 
hang. The post-soak bake also forms a negative profile 
in the sidewalls of the resist profile (Fig. 9). 

The post-soak baking of the present invention is per- 
formed at a temperature ranging from 80-100°C for 
about 5-1 5 minutes. More preferably, the post-soak bake 
is performed at about 90° for about 10 minutes. 



The resist layer is then exposed through a mask to 
define therein the outline of the desired pattern. The 
exposure step uses standard UV radiation technology 
and is earned out for about 5-15 seconds, more prefer- 
5 ably about 7.5 seconds, when using a LiNb0 3 substrate 
at 13.6 mW lamp intensity. 

The resist is then developed by immersion in a 
standard developing chemical (eg., Shiply Miroposit 
303 A) for about 15 seconds, to form a patterned resist 
10 having a latent image of the desired pattern to be formed 
on the substrate. 

The next step in the process is to deposit the mate- 
rial for forming the pattern on the substrate. Generally, 
an aspect ratio of resist layer thickness to deposition 
is material thickness of approximately 2:1 is preferred. 
Although metal is used in the explanation herein, it is 
understood that other materials could also be used to 
form the pattern (e.g., resistive materials, glass materi- 
als, and the like). The metal 3 is deposited over the entire 
20 upper surface of the resist and on those portions of the 
upper surface of the substrate which are exposed 
through the resist. Although any type of metal can be 
deposited, the most common metals used include alu- 
minum, gold, chromium, nickel, platinum, tantalum, tita- 
25 nium, mixtures thereof and alloys thereof. 

If several consecutive layers of relatively thick metal 
(e.g., > 1000 A) are to be deposited, the inventor has 
discovered that the substrate, with the resist layer and 
first metallization layer formed thereon, should be sub- 
30 jected to a post-metallization bake. Such a post-metalli- 
zation bake makes the resist layer firmer, and thus easier 
to lift-off. and also assists in providing the sidewalls of 
the resist profile with improved negative slope as shown 
in Fig. 9. 

35 The post-metallization bake is performed in a tem- 
perature ranging from about 100°C to about 140°C for 
about 15-35 minutes. More preferably the post-metalli- 
zation bake is performed at 110-130*0 for 20-30 min- 
utes, and most preferably at about 120°C for about 25 
40 minutes. 

After the post-metallization bake, the entire sub- 
strate, with the resist layer and metallization layer formed 
thereon, is immersed in an acetone bath and subjected 
to ultrasonic agitation to lift-off the resist layer and that 
45 portion of the metallization layer formed thereon, thus 
leaving the substrate 1 with thedesired metallization pat- 
tern 3 formed thereon. 

Since the process of the present invention improves 
the overhang length of the resist profile, the resist side- 
so wad is not metallized due to non-normal (i.a, non-per- 
pendicular) application of deposition metal onto the 
substrata The fact that the present process provides the 
skJewaOs of the resist profile with a negative slope also 
prevents the deposition of metal (especially when depos- 
55 rting consecutive layers of relatively thick metal) onto the 
sidewalls of the resist during the metallization step. As a 
result there is no barrier to the acetone contacting the 
resist during the lift-off step; nor is there any anchoring 
effect between the metal formed on the upper surface of 
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the substrate and the metal formed on the upper surface 
of the resist Accordingly, the lift-off step can be com- 
pleted in less than 15 minutes, whereas the same step 
could take 8 hours in the prior art process. 

EXAMPLE 

A transparent substrate of LiNb03 was subjected to 
a conventional solvent cleaning, and then an AZ1350J 
resist layer was formed on an upper surface of the sub- 
strate using a coater at a spin speed of 3000 rpm. The 
resist was then soft baked at 90°C for 20 minutes and 
immersed in a chlorobenzene bath for a soak time of 15 
minutes. The resist/substrate preform was then post- 
soak baked at 90°C for 10 minutes. 

The resist was then exposed through a mask using 
ultraviolet radiation and an exposure time of 7.5 seconds 
at 13.6 mW lamp intensity. The resist was then devel- 
oped using a Shipfy Miroposit 303A solution for a period 
of about 15 seconds. Fig. 10a shows the resist profile of 
the patterned resist layer and Fig. 10b shows magnified 
end portions of the resist profile shown in Fig. 10a. The 
resist profile has an overhang length of about 0.4 >im. 

The wafer was then loaded in a Temescal VES-2550 
evaporator to deposit, on the substrate through the open- 
ings in the resist layer, a first metallization layer of chro- 
mium to a thickness of 200 A and, on the first layer, a 
second metallization layer of aluminum to a thickness of 
9900 A. After the metallization step the wafer was then 
post-metallization baked at 120°C for 25 minutes. This 
baking step makes the resist layer firmer and also assists 
in providing the sidewalls of the resist profile with 
improved negative slope. 

Figs. 11a and 11b are SEM photographs showing 
the resist profile and deposited metal layer formed in 
accordance with this example. Fig. 1 1b shows the oppo- 
site sides of the structure of Fig. 11a at an increased 
magnification. Figs. 11a and 1 1b clearly show that the 
sidewall of the resist profile has a negative slope and the 
overhang of the resist profile is pronounced. Conse- 
quently, Figs. 1 1a and 1 1b also show that metallization 
of the sidewall of the resist does not occur, and thus the 
lift-off step in accordance with the present invention can 
be performed in about 15 minutes, because the acetone 
can freely access the resist (Fig. 1 1 b) and no metal exists 
between the metallization layer on the surface of the sub- 
strate and the metallization layer on the upper surface of 
the resist, which would otherwise result in anchoring the 
resist to the substrate. 

The wafer was then immersed in acetone for 1 0 min- 
utes and subjected to ultrasonic agitatioa The acetone 
was changed and the step was continued for an addi- 
tional 5 minutes to achieve complete lift-off of the resist 
layer and metallization layer formed thereon. 

Figs. 12a and 12b show the line quality of the met- 
allized pattern formed in accordance with the present 
invention. Fig. 12 b is a magnified portion of Fig. 12a 



Rg. 13 also shows the superior line quality of the 
metallization pattern formed according to the present 
invention. 

5 COMPARATIVE EXAMPLE 

The right-hand branch of the prior art process shown 
in Rg. 6 was performed under the following conditions: 

10 - AZ1350J resist coated at 4000 rpm 

- soft bake at 90°C for 10 minutes 

- exposed for 5.8 seconds at 13.6 mW lamp intensity 

- chlorobenzene soak for 1 0 minutes 

- develop in Sh'ply Miroposit 303A for 1 0 seconds 

is - deposit 200 A chromium metallization layer followed 
by 9900 A aluminum metallization layer 

- lift-off in acetone with ultrasonic agitation for 8 hours. 

Aside from the differences listed immediately above, and 

20 aside from the post-soak bake and post-metallization 
bake of the present invention, the metallization pattern 
of this comparative example was formed using the same 
equipment and same parameters as in the example of 
the present invention. 

25 Rg. 14a shows the resist profile of the patterned 
resist layer formed by the prior art process, and Fig. 14b 
includes magnified end portions of the resist profile 
shown in Fig. 14a. The resist profile has an overhang 
length of only about 0.1 *im. Accordingly, comparing 

30 Figs. 10a and 10b to Figs. 14a and 14b, respectively, it 
can seen that the resist profile formed in accordance with 
the process of the present invention has negative slope 
in the sidewalls thereof and improved overhang length, 
when compared to the resist profile formed in accord- 

35 ance with the prior art process. 

Rgs. 1 5a and 1 5b show the resist profile and depos- 
ited metal layer formed in accordance with the prior art 
process of this comparative example. Rg. 1 5b shows the 
opposite sides of the structure of Fig. 15a at an increased 

40 magnification. Figs. 1 5a and 1 5b clearly show that met- 
allization of the resist sidewall occurs. Such metallization 
of the resist sidewalls inhibits access of the acetone to 
the resist layer and also acts as an anchor between the 
metallized layer on top of the resist layer and the metal- 

45 lized layer on the substrate surface. Accordingly, it took 
nearly 8 hours to lift-off the resist layer formed in accord- 
ance with the prior art process of this comparative exam- 
ple. 

Rgs. 16a and 16b show the line quality of the met- 
so allized pattern formed in accordance with the prior art 
process of this comparative example. Rg. 16b is a mag- 
nified portion of Rg. 1 6a. Fig. 1 7 also shows the line qual- 
ity of the metallization pattern formed according to the 
prior art process. 
55 A comparison between Rgs. 1 2a, 1 2b and 1 3, and 
Figs. 16a, 16b and 17, respectively, shows that the line 
quality of the metallized pattern is improved when formed 
in accordance with the process of the present invention. 
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Although the present Invention has been described 
in detail hereinabove, it will be understood by those of 
ordmary skill in the art that certain modifications and 
changes could be made to the invention. 

5 

Claims 

1 . A process for forming a pattern of material on a sub- 
strate, comprising the steps of: 

depositing a single photoresist layer on an 10 
upper surface of said substrate to form a resist/sub- 
strate preform; 

subjecting said resist/substrate preform to a 
first heat treatment to adhere said resist layer to said 
substrate; is 

immersing said resist/substrate preform in a 
bath of aromatic solvent; 

subjecting said resist/substrate preform to a 
second heat treatment; 

exposing portions of said resist layer in the 20 
shape of said pattern; 

developing said resist layer to remove said 
exposed portions thereof and form a patterned resist 
layer wherein openings are provided through said 
resist layer to expose the upper surface of said sub- 25 
strate; 

applying a layer of deposition material on the 
patterned resist layer and through the openings 
therein to form said pattern of said deposition mate- 
rial on the upper surface of said substrate; and 30 

immersing said substrate, with the remaining 
resist layer and deposition material thereon, in a sol- 
vent bath to lift-off said resist layer, with deposition 
material thereon, while leaving said pattern of dep- 
osition material on the upper surface of said sub- 35 
strate. 

2. The process of claim 1, further comprising a third 
heat treatment after the layer of deposition material 

is applied. 40 

3. The process of claim 2, wherein said third heat treat- 
ment is performed at a temperature of 100-1 40°C 
for about 15-35 minutes. 

45 

4. The process of claims 2 or 3, wherein said third heat 
treatment is performed at a temperature of 110- 
130°C for about 20-30 minutes. 

5. The process of claims 2, 3 or 4 wherein said third so 
heat treatment is performed at about 120°C for 
about 25 minutes. 

6. The process of any one of the preceding claims, 
wherein said resist layer comprises novdak resins. 55 

7. The process of any one of the preceding claims, 
wherein said first heat treatment is performed at a 
temperature of 80-100°C for about 10-30 minutes. 



8. The process of any one of the preceding claims, 
wherein said first heat treatment is performed at 
about 90°C for about 20 minutes. 

9. The process of any one of the preceding claims, 
wherein said aromatic solvent comprises chloroben- 
zene. 

1 0. The process of claim 9, wherein said resist/substrate 
preform is immersed in chlorobenzene for 5-25 min- 
utes. 

11. The process of claims 9 or 10, wherein said 
resistfsubstrate preform is immersed in chloroben- 
zene for 10-20 minutes. 

12. The process of daims 9, 10 or 11, wherein said 
resist/substrate preform is immersed in chloroben- 
zene for about 15 minutes. 

13. The process of any one of the preceding claims, 
wherein said second heat treatment is performed at 
a temperature of 8O-1O0°C for about 5-15 minutes. 

14. The process of any one of the preceding claims, 
wherein said second heat treatment is performed at 
about 90°C for about 10 minutes. 

15. The process of any one of the preceding claims, 
wherein UV radiation is used to expose portions of 
said resist layer. 

16. The process of claim 15, wherein said portions of 
said resist layer are exposed for about 5-15 seconds. 

17. The process of claim 16, wherein said portions of 
said resist layer are exposed for about 7.5 seconds. 

18. The process of any one of the preceding claims, 
wherein said deposition material comprises metal. 

19. The process of claim 18, wherein said metal is 
selected from the group consisting of A1 , Au, Cr, Ni, 
Pt, Ta, Ti, mixtures thereof and alloys thereof. 

20. The process of any one of the preceding claims, 
wherein said substrate comprises a transparent 
material. 

21. The process of any one of the preceding claims, 
wherein said substrate comprises one of GaAs and 

22. The process of any one of the preceding claims, 
wherein said solvent bath comprises acetone. 

23. The process of any one of the preceding claims, 
wherein said solvent bath is subjected to ultrasonic 
agitation. 
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24. The process of any one of the preceding claims, 
wherein said resist layer, with said deposition mate- 
rial formed thereon, is removed from said substrate 
in no more than 15 minutes. 
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